Abstract. The study explored experimentally the influence of suspensions of soil microorganisms or multicomponent preparation "Baikal" on the vegetative growth and development of wheat plants. The suspensions containing just a few soil microbiota species, which are the consortia of the diazotroph Azosirillum brasilense, were able to produce a meaningful positive effect on the test-plant morphometric parameters and on the concentration of sugars in wheat leaves. Also, the heterogeneous impact (stimulation or delay) on wheat seeds germination was found after their inoculation with various combinations of suspensions of microorganisms. The results obtained can be used for the development of preparations aimed at the regulation of the intensity of grain germination in hard weather conditions.
derma viride Pers., Fusarium oxysporum Schltdl., Penicillium notatum Westling, Aspergillus niger van Tiegh; soil algae -Tetracystis sp., Bracteacoccus sp.; wheat Triticum aestivum L. varieties of Gordovita. These microorganisms have been the most often observed as members of consortia of the diazotroph A. brasilense, which is a representative of PGPRbacteria associated with wheat root system [2, 3, 10] . Microorganisms and plant seeds for the experiment were obtained from the relevant collections of the Department of Physiology and Biochemistry of Plants and Microorganisms of V.N. Karazin National University. Algae species were extracted from the soil by the glass fouling method [4] ex tempore before the start of the experiment. All microorganisms were extracted from the upper soil layers in local agrocenoses (mainly, wheat fields).
For the experiment the microorganisms were cultured using appropriate media: MDA for Azospirillum [14] , MPBfor bacteria, mash agar -for micromycetes [7] , and Bold's medium -for algae [12] . Also, sterilized (autoclaved) black soil, collected on the field after growing wheat, was used in the experiment. The vegetation experiment was set up using 1 ml of a suspension containing 1 × 10 5 objects/ml; objects were cells of microorganisms or conidia of micromycetes. The sham treated control was wheat seeds kept in the sterile, distilled water. Wheat seeds were sterilized by sodium hypochlorite (commercially available solution "Bilyzna", 92.5 % of active chlorine), washed in sterile distilled water, inoculated with a suspension of microorganisms and seeded into vessels containing 250 g soil. The plants were grown in a constant climate chamber at temperature +22 ± 1 ° C under artificial illumination of 16 hours per day under 2000 lx lamps. The experiment lasted for 21 days and was conducted in two replicates. The soil in the containers was periodically moistened with a settled tap water. During the experiment the synchronism of wheat seedlings appearance was evaluated. On the day 21 the measurements were done for the length and the mass of the aboveground and underground parts, and for the content of sugars in the leaves using Shvetsov and Lukyanenko method [5] .
In one of the experimental settings an industrially produced and commercially available multicomponent biofertilizer "Baikal" ("EM Centre Ltd.", Ulan-Ude, Russia) was used.
According to the manufacturer's description, "Baikal" includes about 60 species of soil microorganisms. The contents of microorganism communities, modeled in different experimental sets, are presented in The experimental study of the influence of soil microorganisms -consorts of diazotrophs on the growth and development of Triticum aestivum L.
between experimental points was assessed by Student's t-test [6] . Results and discussion. Experimental data on the influence of inoculation of wheat seeds by suspensions of microorganisms or bio-fertilizer are presented in Figure 1 . It was found that the seeds treated by suspensions of soil algae alone, algae plus bacteria or all microorganisms mixed together showed the most successful germination. It can be suggested that these particular microorganisms excrete some biologically active substances (e.g., phytohormones) that stimulate germination of seeds. Table 2 contain the results of measurements of the mass of above-and underground parts of wheat plants on day 21 of the vegetative experiment. The stimulation of growth and development of vegetative mass of wheat plants occurred after seeds treatment with soil algae and bio-fertilizer "Baikal". The values of plants vegetation mass after seeds treatment with a mixed suspension of bacteria, algae and A. brasilense appeared to be the lowest among experimental points including control.
However, in this particular experiment a positive effect on the development of the root system of plants was observed ( Table 2 ). The most negative impact on wheat roots occurred in the experiment with suspensions of micromycetes and algae. Probably, in this situation micromicetes and algae caused a considerable acidification of the culture medium [4, 7] , that suppressed the root growth.
The averaged results of measuring the length of the above-ground part are given on Figure 2 . At all experimental points the microbiota produced similar effect, except the abnormally low growth in the set treated with A. brasilense alone. Some positive, but statistically insignificant influence of the seeds treatment on the enlargement of the aboveground part was observed in cases of the bio-fertilizer and a suspension of soil algae. The patterns of the concentration of sugars in plant leaves on different experimental points are shown on Figure 3 . It should be noted that this parameter appeared to be higher after any treatment compared to that in control. Maximum levels of sugars were observed in the experimental sets with a mixed suspension of all microorganisms and also with "Baikal". Figure 4 represents data on total sugar contents in wheat leaves. Naturally, the increase above control was also detected in treated plants, reaching the maximum in the set with the inoculation of seeds with a mixture of A. brasilense and soil algae.
To some extent this finding can be explained by known diazotrophic activity of Azospirillum. These species can enhance a photosynthetic activity of plants due to the increase of the protein content, in particular the Rubisco enzyme, that results into higher contents of sugars [15] . 
Conclusions.
The experiment based on treating wheat seeds with various microorganisms showed a meaningful heterogeneity of that impact on the growth and development of test-plants. Bacteria alone, algae alone and micromycetes coupled to algae stimulated wheat germination. By contrast, Azospirillum with algae slowed down the germination. These effects can be used for the development of drugs, aimed at the regulation of the intensity of grain germination in hard weather conditions. Also the results showed the positive influence of soil algae alone on the mean vegetation mass, while the Azospirillum plus algae acted in the opposite manner. However, Azospirillum species alone increased significantly the amount of sugar in plants. This ability can be applied for prevention of plant falling, and what is importantit can be achieved with no inhibition, but with an intensification of the carbohydrate metabolism. A special experimental set in the present study was based on the usage of commercially available bio-fertilizer "Baikal", which is a multicomponent mixture (about 60 species) of microorganisms. However, plants treated with this preparation didn't show much difference from plants in other experimental sets for nearly all measured parameters. Therefore, a significant advantage of multicomponent preparations for seed treatment in trying to increase the crop yields remains questioned, because of high possibility of the mutually opposed action of different components included into such a mixture.
